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Abstract

Objective: The multi-component one-pot approach becomes the need of the research due to its offer advantage like
atom economy, minimum reaction time and most important one time workup. Therefore, there is an urgent need to
design and developed the efficient and environmentally benign one-pot protocol for the synthesis of pyrazolyl-4-
thiazolidinone. Material and Methods: Herein, we have developed a facial and convenient one-pot protocol for the
synthesis of pyrazolyl-4-thiazolidinone by irradiating the mixture of isonicotinohydrazide, pyrazolyl carbaldehydes
and thioglycolic acid (mercaptoacetic acid) in glycerol at 400 watt under microwave irradiator with 70-75°C
temperature. The method provides a better alternative for the existing methods as it involves utilization of in-situ-
generated imine linkage, avoids the use of toxic volatile organic solvents, easy work-up, reduces the reaction time to
obtain excellent yield and most important the reaction is completed with reactant hence we have not use any external
concentrated acid to form the imine linkage. Results: Use of glycerol gives us higher yield, lesser reaction time and the
most important it will enhance the reaction due to it forms hydrogen bonding network. The results obtained with
excellent yield. Conclusion: This protocol are operationally simple, rapid, 100% atom economy, potential for
recycling of the reaction medium, good to excellent yields, no need to separate intermediate precursor and finally
agreement with green Chemistry principles, all these aspects make the designed protocol more reliable and attractive
and alternative to existing methods.
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Introduction

pharmacological properties (Gupta et al., 1998; Isloor et al.,
2009; Krishnaraj et al., 2008; Balsells et al., 1998; Eswaran

The drug discovery relies on the interface of chemical and
biological diversity and the most spectacular advances in
medicinal chemistry have made in the last few years, where the
heterocyclic compound played an important role in regulating
biological activities and wide range pharmacological
properties. The heterocyclic compounds are an evergreen field
in the branch of organic chemistry, which attracts to work not
only on natural product but also in synthetic chemistry. Schiff
bases are versatile C=N (Imine) containing compounds
possessing broad spectrum of biological activity and shows
antibacterial, antifungal, anti-inflammatory activity antitumor
and also, they are giving many biochemical, clinical and
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etal., 2009; Przybylski et al., 2009). Schiff bases are formed
when any primary amine reacts with an aldehyde under
specific conditions. It shows the activity like anti-corrosion
agent, Medicine, biological and pharmacological activity.

Schiff bases and amides derived from various heterocyclic
compounds displayed broad range of biological activities
such as anticancer, antiviral, antimicrobial, anticonvulsant,
antidepressant, angiotension-II receptor antagonist, and anti-
inflammatory and anti-glycation activity. The modifications
of the Schiff bases have proven highly effective with
improved potency and lesser toxicity. Thiazolidines
derivatives shows pharmacological, medicinal and
biological applications like antibacterial, (Sonwane and
Srivastava, 2008; Mistry and Desai, 2004; Sayyed et al.,
2006; Kohli et al., 2007; Mulwad and Abid, 2008; Sattigeri
etal., 2005) analgesic, (Fraga-Dubrevil and Bazureau, 2003)
anticancer, (Prabhaker et al., 2004) anti-inflammatory,
(Ottana et al., 2005; Venkatesh and Pandeya, 2009; Vazzana
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etal.,2004; Patel et al., 2006) anti-tubercular (Shrivastava et al.,
2005; Narute et al., 2008; Lv et al., 2010). Pyrazole is a five
member ring containing three carbon atoms and two nitrogen
atoms adjacent positions and refers to the class of simple
aromatic ring organic compounds of the heterocyclic series.
Pyrazole derivatives have pharmacological effects on humans
1991). Pyrazole
derivatives are shows anti-inflammatory, (Hamad et al., 2012)

and biologically important (Wilkes et al,

antipyretic,(Pasinetal., 2010) antibacterial, (Kumar et al.,2012)
antioxidant (Bandgar et al., 2009) and antimicrobial (Almeida et
al.,2008).

Multicomponent one-pot reactions in aqueous solvents
emerging tools in organic synthesis due to its advantages like,
atom economy, rapid, operational simplicity and minimized the
waste (Wagare et al., 2016a; Wagare et al., 2016b; Wagare et al.,
2016¢; Wagare et al., 2016d; Mujahed et al., 2012). In the
interest of the above observations, the present investigation was
planned to design the efficient and convenient environmentally
green one-pot protocol for the synthesis of Thiazolidinones by
using glycerol (“organic water”) under microwave irradiator.

Materials and methods

All the solvents and chemicals were of analytical reagent (A.R.)
grade and used without further purification. Melting point is
uncorrected taken on microcontroller based melting point
apparatus CL-726. NMR spectra recorded by BRUKER 400
MHz spectrophotometer, IR Spectra recorded on JASCO FT IR
4000 Instruments. The product obtained monitor by thin layer
chromatography. Reactions done at Microwave irradiator
(MAS-II) (Sineo Microwave Chemistry Technology Co.Ltd),
irradiation done at 400 watt power.

General procedure for the synthesis of N-(2-(1,3-diphenyl-
1H-pyrazol-4-yl)-4-oxothiazolidin-3-yl)isonicotinamides [3a]

N-(2-(1,3-diphenyl-1H-pyrazol-4-yl)-4-oxothiazolidin-3-
yl)isonicotinamide were prepared by dissolving the mixture of

1,3-diphenyl-pyrazole-4-carbaldehyde 0.01 mol,

isonicotinohydrazide 0.01 mole and thioglycolic acid
(mercaptoacetic acid) 0.015 mole in glycerol without any
catalyst irradiating at 400watt with 70-75°C temperature,
the reaction where continuously monitored with TLC, this
reaction completed in just 18-20 minutes. When the single
spot obtained in TLC, the reaction mixture has neutralised
by saturated solution of sodium bicarbonate and then this
reaction mask was poured on crush ice and the product were
filtered and dried.

Synthesis of pyrazolyl-4-thiazolidinone

Figure 1 showed the scheme for synthesis of N-(2-(1,3-
diphenyl-1H-pyrazol-4-yl)-4-oxothiazolidin-3-
yl)isonicotinamide

Characterization of synthesized compounds

N-(2-(1, 3-diphenyl-1H-pyrazol-4-yl)-4-oxothiazolidin-
3-yl) isonicotinamide (3a):

Melting point: 130-132°C

'"HNMR (400MHz, ppm): 3.3-3.5 (dd,2H, of
thiozolidinone ring), 5.48 (1H,s, of thiozolidinone ring ),
7.30 (H,m, benzene ring), 7.40 (H,m, benzene ring), 7.50

(H,m, pyrazole ring), 7.8-7.90 (5H, m, pyridine ring), 8.6
(H, s,of NH of amide)

IR cm™: 3406 (N-H), 3049 (C-H aromatic ring), 1693
(C=0)and 1594 (C=N).

ES-MS (m/z): 442 [M+H]; HRMS-EIL: found: 15.71;
calculated: C, 15.69.

N-(2-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-4-
oxothiazolidin-3-1) isonicotinamide (3b): Melting point:
185-187°C

HNMR (400MHz, ppm): 3.4-3.5 (dd, 2H, thiozolidinone ring),
5.52 (1H,s, of thiozolidinone ring ), 7.3-7.4 (H.t, benzene ring),
7.90 (H, d, benzene ring), 7.50 (H, m, pyrazole ring), 8.1-8.3
(5H, m, pyridine ring), 8.75 (H, s, of NH of amide).
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Figure 1. N-(2-(1,3-diphenyl-1H-pyrazol-4-yl)-4-oxothiazolidin-3-yl)isonicotinamide
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IR em™: 3422 (N-H), 3015 (C-H aromatic ring), 1698 (C=O)and  Table 2. Evaluation of synthesized compounds [3a-3f]"

1597 (C=N).

ES-MS (m/z): 485 [M+H]; HRMS-EI: found: 17.28; calculated:
C,17.29.

N-(2-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-4-
oxothiazolidin-3-yl) isonicotinamides (3c): Melting point: -
162-164'C

IR ecm™: 3426 (N-H), 3015 (C-H aromatic ring), 1697 (C=0) and
1599 (C=N).

N-(2-(3-(4-hydroxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-4-
oxothiazolidin-3-yl) isonicotinamides (3d):- Melting point:
202-204C

ES-MS (m/z): 457 [M+H]; HRMS-EI: found: 15.27; calculated:
C,15.25.

Results and discussion

The thiazolidinedione—pyrazole nucleus is found to be very
much important in the field of pharmaceutical and agricultural
industries because of its wide range of biological activities.
These observations prompted our interest to design and
developed the highly efficient and environmentally benign one-
for the
thiazolidinedione—pyrazole hybrids containing compounds. To

pot protocol synthesis of series of
optimize the reaction condition, we have synthesized the title
compound 3a in various solvents although the reaction
completed and product formed but counter with low yield, more
reaction time and also use of non-volatile solvents. Whereas the
entry 6 (Refer table 1) i.e. Use of glycerol gives us higher yield,
lesser reaction time and the most important it will enhance the
reaction due to it forms hydrogen bonding network. So that, The
title compound were synthesized by irradiating the mixture of
0.01 mole of pyrazolyl carbaldehyde, 0.01 mole of
isonicotinohydrazide and 0.01 mole of mercaptoacetic acid
under microwave irradiator with 400 watt at 70-75°C
temperature. This reaction completed in just 18/20 minutes.
Where thioglycolic acid acts as catalyst which is reactant for the

Table 1. Optimization of the solvent for the synthesis of
pyrazolyl-4-thiazolidinones (3a)

Entry Solvents Volume (ml) Time (min)b Yield %"
1 Dichloromethane 5 40 60-64
2 Toluene 5 35 64-68
3 1,4-dioxane 5 32 70-74
4 Ethanol 5 28 80-84
5 Isopropyl alcohol 5 26 82-86
6 Glycerol 5 20 89-92

“Isolated yield; * Time for overall reaction

Compounds R= Yield %  Reaction time
@N\N ] (min.)
o
3a H 89-92 19-20
3b NO, 92-95 18-19
3c F 90-94 19-20
3d OH 87-90 20-21
3e CH; 88-91 19-20
3f OCH; 91-95 18-19

““Reaction conditions: (1) pyrazolyl carbaldehyde (1.0 mmol),
isonicotinohydrazide (1.0 mmol), thioglycolic acid (1.5 mmol), Glycerol

(10 ml), microwave power 400 W.

formation of pyrazolyl-4-thiazolidinone and hence no
needs to separate the imine linkage (Schiff bases) directly
we obtained pyrazolyl-4-thiazolidinone. The possible
reaction mechanism is shown in figure 1. The IR and 'H-
NMR peaks shows the formation of imine linkage which
disappear in few minutes, it will conforms the again attack
of thioglycolic acid to form thiazolidinones. To generalise
the scope of this reaction, differently substituted pyrazolyl
carbaaldehyde is taken in this mixture and same treatment is
given. The results were obtained with excellent yield (Refer
scheme 1 table 2). Although the reaction could be possible
in all these solvents, but reaction exceptionally gives yield
of product in minimum reaction time in glycerol. Glycerol
also called as organic water because like water, it is polar,
cheap, non-toxic, easily available, biodegradable and easily
form strong hydrogen-bond networks with oxygen and
nitrogen of aldehyde and isonicotinamides.

The IR spectra of the compound 3a shows prominent peaks
at3406 cm™ for N-H nearto C=0, 3049 cm™ for C-H which
is of aromatic ring, 2527 cm’ for thiazilidinone ring, 1693
cm’ for C=0 attached to N-H and Schiff base formation
C=N with 1594 stretching. 'H NMR of
compound 3a shows characteristic doublets for 2H of
thiazolidinone ring at 063.3-3.5, 85.48 for 1H of
thiazolidinones ring which is between Nitrogen and
Sulphur, 87.3- §7.4 H of benzene ring, 67.50 H of pyrazole
ring, 65.8 H of pyridine ring and the most important that
shows the 68.6 1H because of NH connected with C=0. All
the above spectral data clearly shows the formation of title

conforms 1i.e.

compound 3a.
Mechanism of the reaction

For the pot synthesis of N-(2-(1,3-diphenyl-1H-pyrazol-4-
yl) -4-oxothiazolidin-3-yl) isonicotinamide (figure 2).
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Figure 2. N-(2-(1,3-diphenyl-1H-pyrazol-4-yl) -4-oxothiazolidin-3-yl) isonicotinamide

Conclusion

In summary, we have designed a simple, highly efficient, multi-
component one-pot, environmentally benign protocol to
obtained highly functionalized pyrazolyl-4-thiazolidinone using
glycerol as an inexpensive, biorenewable and biodegradable,
easily available promoting medium. Main advantages of this
protocol are operationally simple, rapid, 100% atom economy,
potential for recycling of the reaction medium, good to excellent
yields, no need to separate intermediate precursor and finally
agreement with green Chemistry principles, all these aspects
make the designed protocol more reliable and attractive and
alternative to existing methods.
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